SUMMARY Gastric emptying of solid meals labelled with 129Cs was studied in patients for up to one year after vagotomy and antrectomy or after proximal gastric vagotomy. Significant delay was found one month after vagotomy and antrectomy but this had returned to normal by six months. No delay was found after proximal gastric vagotomy.
SUMMARY Gastric emptying of solid meals labelled with 129Cs was studied in patients for up to one year after vagotomy and antrectomy or after proximal gastric vagotomy. Significant delay was found one month after vagotomy and antrectomy but this had returned to normal by six months. No delay was found after proximal gastric vagotomy.
The effect of posture on gastric emptying was also studied in the same subjects. No significant differences were found between gastric emptying in the supine or sitting positions after solid meals.
The technique of monitoring clearance from the stomach of a meal containing a radioactive tracer has been widely used in recent years in patients with a variety of gastric disorders (Jones, Clark, Kocak, Cox, and Glass, 1970; Tinker, Kocak, Jones, Glass, and Cox, 1970; Colmer, Owen, and Shields, 1973; and van Dam, 1974) . Early workers used external counters but the use of computerized gamma-camera systems is becoing more common (Cowley, Vernon, Jones, Glass, and Cox, 1972; Hancock, BowenJones, Dixon, Dymock, and Cowley, 1974) .
The recent study of van Dam (1974) indicates that the range of emptying rates is large in a group of normal subjects but that individuals appear to have characteristic and repeatable values. However, the effects on gastric emptying rates of a number of important variables remain to be fully resolved and there is no standard technique for the acquisition and presentation of data.
This paper presents the results of a comparative study of the effects of truncal vagotomy and antrectomy and of proximal gastric vagotomy (Amdrup and Jensen, 1970; Johnston and Wilkinson, 1970) on gastric emptying. Emptying patterns have been investigated by comparison of measurements performed during the period from one month to one year following operation.
Among the factors which may affect the results of such measurements are the character of the meal, the posture of the subject, the length of time of the observations, and the mode of presentation of the Received for publication 17 April 1975. results. In the present study a standard physiological solid meal was used. The possible effect of posture on the identification of gastric incontinence was investigated in a parallel study in which patients were studied in both the supine and sitting positions. The results are compared with those obtained for a control group who had not undergone gastric surgery.
Patients and Methods
Gastric emptying measurements were performed in a total of 19 patients who had undergone proximal gastric vagotomy and 16 patients who had undergone truncal vagotomy and antrectomy for duodenal ulcer. The operations were randomly allocated as part of a controlled clinical trial. Studies were performed at one month after operation with eight patients in each group, at four months with nine patients in each group, at six months with 16 truncal and vagotomy and 11 proximal gastric vagotomy patients, and at 12 months with seven truncal vagotomy and antrectomy and five proximal gastric vagotomy patients.
Postural studies were performed in eight similar subjects after proximal gastric vagotomy and seven after truncal vagotomy and antrectomy. Controls for both studies were provided by tests in seven healthy volunteers.
The technique was as outlined by Cowley et al (1972) . The subjects fasted overnight and were given a meal of two scrambled eggs, two slices of buttered bread, a spoonful of jam and 300 ml of milk. The milk was mixed with 100 (1972) , who found that the gastric emptying of a solid meal was grossly delayed one to four weeks after operation. They found that emptying then returned towards normal eight weeks later.
Our findings indicate that at all periods after proximal gastric vagotomy gastric emptying is within normal limits. After truncal vagotomy and antrectomy, although the emptying is delayed initially, it returns to normal six months after operation.
POSTURAL EFFECTS
The postural effect on stomach emptying rates has been previously investigated by McKelvie (1970) who found that a small but definite increase in gastric emptying time was caused in preoperative patients by a change from a seated position to a left-sided position. He also found that in patients who had undergone a vagotomy and drainage operation the emptying time was prolonged by a factor of 3 by a similar change in position. However,
McKelvie's work was based on the emptying of liquid meals, ie, water or reconstituted milk, and in postoperative patients the initial emptying times were particularly fast. Hancock et al (1974) concluded in another study that the stomach was incontinent after both vagotomy and drainage and proximal gastric vagotomy without drainage. Ten patients were studied less than three months after vagotomy, five after truncal vagotomy and drainage, five after proximal gastric vagotomy. The gastric emptying of a meal of half a cupful of porridge, 250 ml of milk of which half was in the porridge, and one slice of bread and marmalade labelled with 51Cr was monitored with a gamma camera for 90 minutes. Tests were performed twice within five days in each subject, once with the subject lying supine and once with the subject standing. They found after both types of vagotomy that emptying rates were significantly faster when standing than when lying.
The present findings differ from those of McKelvie (1970) and Hancock et al (1974) but no direct comparison of results can be made. McKelvie's data were obtained with a liquid test meal. Hancock used a physiological solid meal but his patients were in the supine and in the standing positions while the present data were obtained for patients in the supine and sitting positions, ie, with the spine at 450 to the horizontal. Hancock and his colleagues also performed their studies within three months after vagotomy while the current group of patients was studied between two weeks and one year after operation. Also the present patients had undergone antrectomy as opposed to the pyloroplasty used for Hancock's patients, though it is difficult to see how the difference in results can be explained on this basis. As the antrum may well have been an important motor function in emptying, antrectomy could conceivably delay emptying, countering the absence of a pylorus. It is difficult, however, to explain the absence of a postural effect on emptying after proximal gastric vagotomy in our subjects when compared with those of Hancock et a! (1974) except in terms of the different positions used in each study. Hancock found no postural difference for normal subjects, in agreement with the current data.
Conclusions
The gastric emptying patterns of patients in the year following vagotomy and antrectomy or proximal gastric vagotomy were compared with those of a control group. The vagotomy and antrectomy patients showed significant delay in gastric emptying one month after operation. This delay was reduced at four months and was not apparent at later periods. The proximal gastric vagotomy patients did not show significant deviations from normal emptying patterns.
A parallel study of the effect of posture in these three groups showed no significant differences in gastric emptying which could be assigned to differences between the supine and sitting positions. It is concluded that any differences which exist are of small scale or are restricted to particular groups of patients such as those with rapid emptying patterns. It seems desirable, however, to standardize future studies on the sitting position as this is closer to normal conditions.
